methanol aqueous liquids. The sample was frozen in liquid N 2 and heated to 37 ˚C for three cycles of freeze-thaw treatment before storing at -80 ˚C overnight. After thaw-out and ultrasonication, the mineralized MSCs were centrifuged at 13,000g for 10 mins, and the precipitations were resuspended in extracting solution, followed by two rounds of ultrasonication and centrifugation. The total volume of extracting solution used was 5 mL per plate. The pooled supernatants and precipitations were separated and lyophilized respectively for later NMR experiments. The lyophilized supernatants containing metabolites of TCA cycle were dissolved in 50 μL pH 7.4 PBS (136 mM K 2 HPO 4 and NaH 2 PO 4 , molar ratio of 4:1) D 2 O buffer containing 0.05% 11. For lentiviral infections, cells were cultured in basal growth medium until 70% confluence and replaced with fresh medium containing Lenti-GFP, ZIP1, Scr or shZIP1 at multiplicity of infection (MOI) of 30 in the presence of 100 g/ml of protamine sulfate (Sigma) to be exposed for 16 hours, followed by further analyses. Intracellular Ca 2+ concentration in osteogenic hMSCs was detected by ICP. n = 4. *P < 0.05, **P < 0.01, ***P < 0.001; n.d., not detected. . n = 4. *P < 0.05, **P < 0.01 and ***P < 0.001 . deposition in differentiated hMSCs. n = 4. * P < 0.05 and **P < 0.01.
